CHAPTER 15 (Odd) 


l. a. RLZ0"=682 0” =6.82 b. X= uL= (377 rad/s)Q H) = 754 2 
X, 19” =754D 190” = +/754 9 


c. X= 2xfL = (6.28)(50 Hz)(0.05 H) = 15.7 0 
X, 190” = 15.72 490” = +j15.7 9 


do X=L.=_ LL _-=265250 
WC (377 rad/s)(10 x 10”É F) 
Xc L-90” = 265.25 2 ¿-—90* = —j265.25 02 


e X=>t=__ 1) _____ -318478 
2AfC 2x(10 x 10% Hz)(0.05 x 10" F) 
X« L-90” = 318.47 2 /-90” = —j318.47 0 


f. R Z0* = 200 2 Z0* = 200 Q 


3. a. I=(0.707(4mA 0%) = 2.828 mA ZO” 
V = (1 ZO AR 0%) = (2.823 mA Z0%)1(22 2 20%) = 62.216 mV Z0* 
v=88 x 1073 sin uf 


b. I = (0.70N(1.SA Z60%) = 1.0605 A Z60* 
X, = uL = (377 rad/s)(0.016 H) = 6.032 Q 


V = (1 Z0(X, 490%) = (1.0605 A Z60%)(6.032 Q 490%) = 6.397 V Z150* 
v = 9.045 sin(377t + 150?) 


C. I = (0.70N(Q0 mA Z40%) = 14.14 mA Z40"* 

X=2=____1!1____  -127.39k80 
WC (157 rad/s)(0.05 x 10" F) 

(Y LON(X¿ L 90) = (14.14 mA Z40%1(127.39kQ Z —90) 

1801.3 V Z —-50* 


V, = y2 (1801.3 V) = 2547.4 V 
and v = 2547.4 sin(157t — 50") 


e 
$ 


S. a  —Zp=32+40-/]70=32-j30=4.240 Z-45* 
b.  Zr=0.5k0 + 7kQ2 — j4kQ = 0.5 k2 + j3k2 = 3.04k2 80.542 
c.  Lr=0.26H = 260 x 10? H = 260 mH 
X, =wL = 2xfL = 21(10" Hz)(260 x 1073 H) = 1632.83 2 


X= > 1) -1599 
2fC 2a(10% Hz)(10 x 107 F) 


Zy = 47 2 + j1632.8 Q — ¡15.92 2 
= 47 2 + ¡1616.88 2 = 1617.56 2 288.33" 


(Odd) 157 


11. 


158 


Zr=8 0 +62 = 102 36.87" 

I = E/Z, = 100 V Z0%10 2 436.87” = 10 A Z-36.87" 

Ve = (1 ZO0NR 10% =(10A Z-36.87%)/(8 2 40% = 80 V L-36.87" 
V, = (1 10%, 290%) = (10 A Z-36.87%16 2 490% = 60 V 453.13" 
P = PR = (10 A)? 8 2 = 800 W 


F, = cos 07 = R/Zy = 8 2/10 2 = 0.8 lagging 


Zy = 470 2 — ¡1592.36 Q = 1660.27 2 / -—73.56" 
I = E/Z7 = 14.14 V 40/1660.27 2 Z -73.56* = 8.517 mA 273.56" 
Ve = (1 L9NR 0%) = (8.517 mA L 73.56%)(0.470 x 10 2 0%) = 4 V 273.56" 
V, = QU L0)N(%¿ £ -90%) = (8.517 mA 473.56*)/(1592.36 2 Z-—90") 
= 13.562 V /-16.44* 


P = PR = (8.517 mA)? 470 2 = 34.09 mW 
F, = cos 07 = cos 73.56” = 0.283 leading 


Zr =3k0 +32 k0 — ¡1 kN = 3 k0 + ¡1 k2 = 3.16 k02 18.43" 


1 1 1 


O A == 3.18 p F 
C OC wXc (314 rad/s)I(107 0) 
Xx 
X, =0L=>L = l1 2x1 2 _¿37y 
W 314 rad/s 


I = E/Zy = 4.242 V 260%/3.16k92 18.43” = 1.3424 mA 41.57" 
Ve = 1 LONR 10%) = (1.3424 mA 241.573 kN 0%) = 4.027 V Z41.57" 
V, = (1 Z0XX, 190%) = (1.3424 mA 41.57%(2kQ 490%) = 2.6848 V Z131.57" 
Vo = (U L0(Xo L 90%) = (1.3424 mA 41.57%)(1k2 Z-—90*) 
= 1.3424 V L -48.43" 


P = PR = (1.3424 mAY 3 k£2 = 5.406 mW 
F, = cos 07 = cos 18.43” = 0.9487 lagging 
¡ = 1.898 x 107? sin(wt + 41.57) 

Ur = 5.6942 sin(wt + 41.57") 


uy = 3.7963 sin(wf + 131.57) 
Ue = 1.8982 sin(wf — 48.43") 
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13. 


15. 


17. 


(Odd) 


y 


21.28 V 
2 


V, (rms) = 0.7071 = 7.524 V 


v 
X, = Lo 34 Y - 251.303 0 


I, 29.94 mA 
XL 251.303 (0 


22" = 39.996 mH = 40 mH 
2af 2x(1 kHz) 


2 y 2 


E S p) 2 
7.524 V Ve = yz - Y 


] = (100 V) - (56.611) = /43.389 = 6.587 V 


V 
= _R- 6387 VY _200 
Ir 29.94 mA 


(2 k02 Z0%1(120 V 420% _ 240 V 20” Ñ 
7 K2 +36 k0 nar >? 2. 


_ (6kQ 2901120 V_ 120% _, , 
V, A 13.92 V 238.43 


_ (40 kN Z90*):(60 V 5%) _ 2400 V_ 295% _ ¿e 80 /26.55> 


6.8 Q + ¡40 Q +90 15.8 + ¡40 

92 ZO0%160 V 25”) 540 V Z5* ! 

y = A A A Y RAS 
2 43.01 2 Z 68.45" 43.01 Z 68.45" 


X, = wL = (377 rad/s)(0.4 H) = 150.8 2 
1 1 
A A A 
CC (377 rad/sI(4 PF) 
Zy = 30 1 + ¡150.8 2 — ¡663 2 = 30 N — ¡512.2 M = 513.08 Q Z —86.65* 
E 20 V 240" 
Íl= le ii = 39 A Z126.657 
Zy 313.08 0 Z-86.65 
Ve = (1 ZON(R LO”) = (39 mA Z126.65*)1(30 2 0?) = 1.17 V 4126.65" 
Vo = (39 mA Z126.65")0.663k0 Z —90%) = 25.86 V 236.65" 


P = PR = (39 mAY 30 2 = 45.63 mW 


30 2 Z0%Q0 V 40") 600 V 40" ] 
y. = ( A o NV LO 
Si Lr 513.08 Z -86.65* 2. 


513.08 Q Z-86.65* 


Z.” = 302 — j512.2 2 =R — jXo 
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19. P= VI cos $ > 8000 W = (200 V)ID(0.8) 
8000 A 


ES = $0 A 
160 
0.8 = cos 0 
0 = 36.87" 


y 200 V Z0* 
Zr= Y = “VO _ _420136877=322+ 9.40 
T" 17304773637" y 


2 a. Zp=pR2+ XP Ltan"!X,/R 2x0) 
f Ly Or 

“OH TOK8 0.0” 
1 kHz 1.008kQ 7.16* 
5kHz 1.181k0 32.14 

10 kHz 1.606kQ0 51.49" 

15 kHz 2.134k0 62.05" 

20 kHz 2.705k2 68.3" 
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d. E Ve = RE/Zr 


OHz 53.0V 
1kHz 4.96 V 
SkHz  4.23V 


10kHz 3.11 V 
15SkHz 2.34 V 
20kHz 1.848 V 


F Ly 07 
O Hz oo (2 —90.0? 
1 kHz 19,793.97 Q —87.1” 
5 kHz 3,496.6 0 — 73.38" 


10 kHz 1,239.76 Q —36.23* 
15 kHz 1,145.47 Q +29.19* 
20 kHz 1,818.24 Q +56.63"* 


X 
b.  |Vcl = e 
d | 
F | Val 100 | 
0H 1200 V | 
1kHz 120.61 V ió 1 5 10 | 15 20 AKHz) 
5SkHz 136.55 V T (mA) | 
10 kHz 192.57 V pe 
15kHz 138.94 V 
20 kHz 65.65 V 50 
c E 9 
lr] =- E 1 5 1d 15. 2 AxHz) 
Zr 
f T 


O Hz 0.0 mA 
1 kHz 6.062 mA 
$5 kHz 34.32 mA 
10 kHz 96.79 mA 
15kHz 104.76 mA 
20 kHz 66.0 mA 


25. a. Zy = 30 +82 = 8.544 Q Z 69.44”, Y, = 0.117 S Z —69.44 


(Odd) 161 


94 


29. 


31. 


162 


Zy = 40 2 + 20 2 — 1710 2 = 60 Q — 770 2 = 92.195 2 Z/ —49.40* 
Y7 = 10.9 mS 49.40” = 7.1 mS + 8.3 mS = G + ¡Bo 


Zy = 200 2 + ¡500 2 — ¡600 Q = 200 2 — ¡100 2 = 223.61 N Z 26.57" 
Yy = 4.47 mS 226.57 = 4mS + ¡2 mS = G + ¡Bo 


1 


1 
A AAA E ARO =0.5S — o S = e 2 Z-—21. 7 
A E 0.2 538.52 mS 8 


Yy = 


E = 1/Y7 = 2 A Z0/0.539S Z -21.8%= 3.71 V 21.8 


le = 70 = 371 V 221.820 L0* = 1.855 A 221.8" 


E 10 
L= == =3.711 V 221.852 290” = 0.742 A 1 -68.2* 
LX, Z90* 


-P= PR = (1.855 A? 2 2 = 6.88 W 


p-=6_ 055 


= 0.928 lagei 
PO Yi 0339 5 a 


e = 5.25 sin(377t + 21.87) 
ig = 2.62 sin(377t + 21.87) 
i, = 1.049 sin(377t — 68.2) 
¿, = 2.828 sin 377t 


Yr= == +1 - =0.0838- 0.1 S = 129.96 mS /-—50.31* 


12Q Z0" 10Q Z90* 


I, = EY, = (60 V Z0*)(0.13SZ 50.319) =7.8 A Z-50.31* 


E L9 
I. = = 60 V 40122 0" =5A 0” 
R" RZO” | j 
E L0 
Ll = 2 =60V 20%102 9” =6A Z-90* 
LX Z9” 


P = PR = (5 AY? 12 2 = 300 W 
F, = G/Y7 = 0.083 S/0.13 S = 0.638 lagging 


e = $4.84 sin 377t 

IR = 7.07 sin 377 

iz = 8.484 sin(377€ — 909) 

¡, = 11.03 sin(377f — 50.31?) 


1 1 1 
3K0 ZO" 4K0Z900 Tk Z-0" 
0.333 mS Z0” + 0.25 mS Z -—-90* + 0.5mS Z 90? 
= 0.333 mS + 70.25 mS = 0.416 mS 236.897" 


Y7 = 
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33. 


(Odd) 


X, = wL=>L = X,/w = 4000 0/377 rad/s = 10.61 H 

1 1 ] 
Xp E ALA OA AA E 1.326 E 
$ wC H 


E = VY7 = 3.535 mA Z -—20%/0.416 mS 236.897" = 8.498 V_/ —56.897" 


l= pd = 8.498 V Z —56.897%/3k2 20" = 2.833 mA /-—56.897" 


1, = 4% - 8.498 VZ -56.897/4k0 490” = 2.125 mA Z 146.897 
XL 290” 


IL. = E 20 - = 8.498 V L -56.897%/2kQ /-—90” = 4.249 mA 133.103 
Xc 2-30 


P = PR = (2.833 mA? + 3kN = 24.078 mW 
pa G/Y7 = 0.333 mS/0.416 mS = 0.8 leading 


e = 12.016 sin(377t — 56.897") 
ip = 4 sin(377t — 56.897") 


IN Rp 


iy = 3 sin(377t — 146.897") 
ic = 6 sin(377t + 33.103) 
_ (10M ¿9020 A 40% _ 1400 A Z130% _ 18004 /65.241" 
A 33 0 +70 2 71389 Zé TE ds 
Í, (33 2 ZO)20A L40%) _ 6600 A Z40% _gs81 /-24759 
77.389 L 64.759" 77.389 264.759" 
y - G0-j60(6A 230% _ (6.708 L-63.435%16 A 30") 
; 30 -j60 +40 3= 2 
40.248 A Z-33.435" 
= HAD EA = 11.161 A 0.255" 
3.606 Z -33.690* 
L = (40 ¿9016 A L30%) _ 24A 120% _ ec 656A /153.690* 


3.606 Q £ -33.690* 3.606 L -33.690* 
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Z pZ R LO%NX, L90* RX 
3. a. Zp= Lt <= hilado Penis = E 90” — tan” !x,/R 
E" ZAR? LZ R + jX; a L 
¡r? + X; 
RX 
[Zr| = —E— 07 =90* — tan” !X, /R 
yr? + E 
A A Z,(kQ) 
$ |[Z 7 Or 


OHz 0.0kQ — 90.0* 
lkHz  1.22kQ  75.86* 
kHz  3.91kQ 38.53" 
7kHz  4.353kQ 29.6” 

l0kHz  4.65kQ  21.69* 12345678910 


Orpvo Aa 
II 
3 


E 


2 | $. 


12345678 910 Az) 
bp. Inl= 7(ma) 
Xy 
A 30 
y 

TA a 

O Hz 00 

lkHz 31.75 mA 10 

5kHz  6.37mA 

7 KHz 4.55 mA 1234586789 10 


10 kHz 3.18 mA 


c =p mA (constant) 
1,(mA) 
8 
0123456780910 AKkHz) 
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37. Y = 7 (use data of Prob. 35), Or, = -b7, 
T 


F Fr OT 
O Hz 00 —90.0? 
1 kHz 0.82 mS —75.86* 
5 kHz 0.236mS  -38.537 123456789410 AkHz) 
7kHz  0.23mS  —29.6* 97 
10 kHz 0.213 mS —21.69* 0* 
pt A es PS a o O 123456780910 AKhz) 
45 
A A 
39. a  R= R; + X, _ (220) + (40 97 = 94.73 0 (R) 
a POR... 220. : 
2 2 
R; +X5 2084 9 
AE A = 82.1 2 
$ Ñ AD (C) 


2 2 
R;s +Xs —(Qk0? + Q ko)? 


A E ERES AS O A 
P R; 2 k0 Y 
R5+X 2x0? + 0x0) eo 
MI BES A ara CE, ii A 
P X, 2 k0 > dd 
4. a. Cp=2pF 
> AT A A 


”oll 21(107 HJQ uE) 
X, = wL = 21(10? Hz)(10 mH) = 62.80 £ 


1 1 1 
== B00ZO0. TI620Z-90 62809" 


4.55 mS Z0” + 12.56 mS Z90* + 15.92 mS Z -90* 
= 4.55 mS — J3.36 mS = 5.66 mS  -36.44* 


E = VY, = 1 A Z0%/5.66mS Z -36.44” = 176.68 V 436.44" 


l, = > S = 176.68 V 136.44*/220 Q L0” = 0.803 A 236.44" 
1 = E 2% - 176.68 V 136.44/62.80 190" = 2.813 A 53.56" 
XL 290 


b.  F,= G/Y7= 4.55 m8S/5.66 mS = 0.804 lagging 


e.  P=PR= (0.803 A? 220 12 = 141.86 W 


(Odd) 165 


I, = 1; + 21. + l, 


1. - Ip - 1 
and I, = — 
_ 1A Z0” - 0.803 A 36.44” - 2.813 A Z-53.56* 

Z 
_ 1 - (0.646 + 0.477) - (1.671 - /2.263) _ 
2 


-1.317 + ¡1.786 
I, = —0.657 + ¡0.893 


2 
1.11 A Z126.43* 


1 1 
== > = 176.70 236.44" 
E CTO Y, 3:66 m8 Z-36.44" 
= 142.15 2 + ¡104.96 2 =R +jX 


43. P=WVicos 0 = 3000 W 


3000 W 3000 W 3000 . 
15) = A A A A 0.75 1 
Cos —T 7" WYOn 50 (lagging) 
0 = cos”! 0.75 = 41.41" 
I_40A Z-41.41 


1_ WA £-4141" 0485 /-41.41*=0.38 -— 50.265 S = Gr — ¡B 
E 100 V ZO” d T J%L 


Gr=038=_2_+2=0058+ 
220. R R' 
1 
dR' = = 42 
0.25 8 
x= l1._1 


| | y 
20 Q AR<40 Sa77 0 
AE RN 
Gr BL 
4S. a. e and vr, dtiadiá 
b. e and 1, a 
166 
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C. ly and lc 


de L = C 
e 
Y A MO 
red lead + red lead + 
Channel 1 Channel 2 
black lead “- black lead - 


(Odd) des 


CHAPTER 15 (Even) 


V 0 14.847 V 10? 
A = 14.847 V L10%,1 = - 14.847 V £10" _ 40494 /10* 
a Y R ZO 30 Z0* 


i= 7 sino + 105) 


VZ0 _ 34.643 V 270" 


bb V=34.643V 7% 1= _£% =2408BV2W' ¿9494 Z-20* 
X, 290” TU Zo” 
i¡ = 7 sin(wt — 20) 
e  v=176715V ¿-2%,1= _Y2%0_.19:675V £-20 — 017684 470" 


Xc Z 90? 100 0 YA 90? 
¿ = 0,25 sin(wt + 70%) 


d. V=2828 mV Z-120%,1= 49 . 2:828 mv_£-120" 
R ZO? S.1KO ZO" 


¡ = 0.785 x 1076 sin(wt — 1209) 


= 0.555 pA Z —120* 


V Z6 11.312 V Z60* 
o V=11312V 260% 1= £% UU V£W0  -03AL-30 
Ñ XxX, 290% 677 rads0.1 H Z90* 


¿ = (0.424 sin(377t — 30%) 


2AfC— ZAG KIDO EF) 
vVZ6 84.84 V Z0” 


I= A, _ = ARES =5,328A L90* 
Xo 2-90" 15.924 8 Z-90” 
¡ = 7.534 sin(wt + 90%) 
4 a  Zr=6.80+j6.8 2 = 9.1672 145 
b. Zr=28%-j60+802=102-—j6 2 = 11.66 2 Z-30.96* 


C. Zy = 1KQ + /3k0 + 4kQ + /7kQ = 5 kQ + 10 k2 = 11.18 kQ2 Z 63.435” 


E 80 V 320 
b. Zr= == ______ =4k0Q0 280 =4k0 Z-80* = 0. kQ — 73. 
“un 0.695 k2 — 3.939 k2 


8. a  Zp=102-—j30= 31.62 2 Z-71.57" 
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10. a. 


12. Vzoy (rms) = 0.7071 


(Even) 


E 120 V Z20* 
I= 72 = LA =3.795 A 291.57" 
Zy 31.62% Z-71.57" 


Ve = (1 ZLO(R L05 = 3.795 A £91.577(10Q0 0%) = 37.95 V 91.57" 
Ve = U L0(X. L -90) = (3.795 A Z91.57%(30 Q £ -—90%) = 113.85 V 1.57" 


P = PR = (3.795 Ay 10 N = 144.02 W 
F, = R/Zy = 10 0/31.62 2 = 0.316 leading 
¡ = 5.37 sin(377t + 91.57”) 

Ur = 53.66 sin(3771 + 91.57") 

vc = 160.98 sin(377t + 1.57") 


Zy = 20 + ¡6 2 — ¡10 2 = 2 0 — j4 Q = 4,47 2 Z —63.43" 


Xz 6 2 
La a 37 ma dá 
] 1 1 
X= =2=>2C=__:*_—_ =>265 uF 
c” ae oXc (677 radís(10 1) úl 
] = Ea TA L 63.43" 


Va =( LONR 10%) = (11.19 A L63.43%)(2. 2 Z0*) = 22.38 V 163.43" 
V, = (1 Z0NX, L90%) = (11.19 A Z63.43%)1(6 2 490%) = 67.14 V 2153.43" 
Ve = (1 L0NX¿ L 90%) = (11.19 A Z63.43"1(10 2 Z-90*) = 111.9 V Z -26.57" 


E = Ve + VL + Ve 

50 V Z0” = 22.38 V 163.43” + 67.14 V 1153.43" + 111.9 V Z -26.57" 
= (10 + 320) + (—-60 + j30) + (100 — 50) 

SOV Z0"%50V Z0” 


P = PR = (11.19 Ay 2 1 = 250.43 W 


F, = cos 07 = z = 2 2/4.47  = 0.447 leading 


d T 


¡ = 15.82 sin(377t + 63.43") 

e = 70.7 sin 3771 

UR = 31.65 sin(377t + 62.43") 
uv, = 94.94 sin(377t + 153.437) 
UC = 158.227 sin(377t — 26.57") 


A ET 


_ 80 (20 V) 
E 
1600 = 1280 + 16 R 
320 


R= == =200 
16 
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8.27 V 


14.  Ve(rms) = 0.7071 = 2.924 V 


AY ] Ya Ni yE y Ve 


12v | = y144 - 8.55 = y135.45 = 11.638 V 


1-7] -294V 
Cc” “R 10 kQ 
Ve 11.638 V 


X= £= 221 = 39.802 kN 


= 292.4 yA 


16. a v |= 402295020 V_ 470% _ 894 y 1223.43 
: 20 2 +20 2 - 360 9 
_ (602 Z-90%(0 V 70) 


= 26. 43" 
44.72 Q L -63.43* ii 


b. — Zr=4.7k2 +330k2 + 3.3 kQ2 — ¡10 kN = 8 k2 + ¡20 kN = 21.541 kQ2 Z 68.199" 
Z'y = 3.3 kQ + j30 kN — ¡10 kQ = 3.3 kQ + ¡20 kN = 20.27 k(2 480.631? 


Ms AAA A A 1102 V L 2 430 


Zy 21.541 kN Z68.199* 
E 
V, = — ” =3.3k0 — jlOkN = 10.53k2 Z-—71.737" 
T 


_ (10.53 kQ2 Z-71.737%(120 V 0") 


o á -] z o 
21.541 k0 Z68.199 58.66 V_L-139.936 


18. a. X, = uL = (377 rad/s)(0.4 H) = 150.8 Q 


wC (377 rad/sa x 107? F) 
Z.y = 30 2 + ¡150.8 2 — j2.653 Q 
= 30 2 + ¡148.147 2 = 151.154 2 278.552? 
I = E/Z7 = 20 V 240%/151.154 2 478.552* = 0.132 A Z-—38.552* 
Ve =( ZLON(R L0” = (0.132 A Z —38.552%)1(30 Q Z0”) = 3.96 V Z -38.552* 
Ve = (1 LO(X¿ L-90*) = (0.132 A L-—38.552*%)1(2.653 Q Z —90”) 
= 0.35 V Z —128.552* 


b. F, = cos 07 = RIZ7 = 30 0/151.154 Q = 0.198 lagging 
c. P=PR=(0.1322A? 302 = 0.523 W 


f. v,= $02 40)00 14440) _ 3.969 V /-38.552* 


| 151.154 Q 278.552" 
_ (2.653 M L-90"20 V 240% _ 0351 y ¿198.552 
Ve? BA RI 2. 


g. — Zy=302 +/148.1472 =R +jX 
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20. P=WVcos 0 > 300 W = (120 V)JG A) cos 0 
cos O = 0.833 > f = 33,59” 
V =120V Z0%1=3A Z-33.59* 
_vy_ 1220V ZoO” 


Ry = 33.340 =22+R=>R= 31.342 


53> 20 31340 22100 
ly 


22. a.  Zp=yR?+X2 L-tan IX IR 
IZ] =(R2 + Xx? ,07 = —tan" lx ¡R 


$ [Zy| 95 
O kHz oo () —90.0? 
1 kHz 333.64 ( —72.56* 
3 kHz 145.8 Q —46.7* 
S kHz 118.54 0 —32.48* 
7 kHz 109.85 ( —24.45* 
10 kHz 104.94 Q —17.66* 


(R>0*) 


19 fura) 


(Even) 171 


172 


_ (X¿L-IONELO) XQ 


Ve = RX L -90% + tan" !x /R 
X 
[Vel = a 
R? + XxX” 
f Mel 
O Hz 10.0 V 
1 kHz 9.54 V 
3 kHz 7.28 V 
5 kHz 5.37 V 
7 kHz 4.14 V 
10 kHz 3.03 V 


f Je 
O Hz 0.0* 
1 kHz —17.44* 
3 kHz 43.3" 
5 kHz 57.52" 
7 kHz 65.55" 
10kHz  -—72.34* 
Vel = 1 Va 
R? + Xé e 5 5 
(10 V) 
f [Ve] 
O Hz 0.0 V 
1 kHz 3.0 V 5v 
3 kHz 6.86 V 
5 kHz 8.44 V 
7 kHz 9.10 V 
10 kHz 9.53 V 0 > e 


Zy = 472 0 =R 40”, Y7 = 0.0218 40” =G ZO” 
Zy = 200 2 490 =X, 490%, Yr=5x107S Z-90 = B, Z-90* 
Zy = 0.6 Z-90 = X¿ Z -90*, Yy = 1.667 S 190% = Bo 190" 


_ (10 240*)160 2 90%) 


Z 
r 10 2 + j60 Q 


= 9.86 2 19.46” = 9,726 2 + ¡1.621 2 =R + jX, 
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26. 


28. a. 


(Even) 


Y y = 0.1014 S Z-9.46* = 0.18 — 0.0167 S = G - jB, 


10-760 12.53 Y Z-28.61* 
= 2.522 1 — ¡4.624 2 =R — ¡Xo 
Y y = 0.190 S 461.39 = 0.091 + j0.167 S = G + ¡Bo 


1 1 1 


73470 3070 * 3507 
= 0.333 x 1073 Z0* + 0.167 x 1073 Z -90* + 0.111 x 1073 /90* 
= 0.333 x 107? S — 50.056 x 1073 S = 0.338 x 1073 S Z -9.546" 
Ly = + = 2.959 k2 49.546" = 2.918 kQ2 + 0.491 k2 
T 


Y, =1=%A4A 2 058 270” =0.171 + j0.470 = G + jB 
T”" E T0VZO po 120 
R= 2 =5.8480,X.=  =2.1282 
G Bo 


Y, = 1 =2mA 240 -0.25m8 Z-280* = 0.25 mS 280" 


E 80 V Z320* 
= 0.043 mS + ¡0.246 mS = G + ¡B¿ 


R= 1 =23.26k2, X=  = 4.065 k2 
G Bo 


Yy= 1 =2%%A 2-0 - 0.25mS Z-60* = 0.0125 mS — j0.02165 = G - jB, 


= 2 -80k2,Xx, = L =46.19k0 
G BL 


Ñ 1 1 


Yo=__ 1! _,___1!  __-01mSZ0*+0.05mS Z-90* 
TS 0x0 ZO  20KkOZ-9* = E 


= (0.112 mS 26.57" 


Is 2 mA Z20" 


= == 2D =17.89V L-6.565" 
7 0.1118 mS Z26.565" 
E 


Pi A A 
E A 10 kQ Zo” 
E _ 17.89 V Z-6.565* 


== 1521 2:03 - 0,895 mA 283.435" 
Zo “2OKOZ-0* A 


I, = Ip + Io 

2 mA Z20* = 1.789 mA Z -6.565* + 0.895 mA 83.435? 
= (1.774 mA — j0.204 mA) + (0.102 mA + ¡0.0887 mA) 
= 1.876 mA + 0.683 mA 

2 mA Z20* 4 2mA Z20* 


P = PR = (1.789 mA? 10 k2 = 32 mW 
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30. 


3D: 


174 


w= 21f = = 377 rad/s 

¡, = 2.828 x 107? sin(ut + 20”) 
ip = 2.53 x 107? sin(ut — 6.565”) 
ic = 1.266 x 1073 sin(wíf + 83.4359) 
e = 25.3 sin(wt — 6.5657) 


Y7 = O: 0 + A + > __ 
120 Z0" 22 Z9” 30 Z-90” 
= 0.8335 0” +0.58 Z-90 +0.28 90" 
= 0.833 S — j0.3S = 0.885 S Z -19.81” 
1 1 1 
= _ 3: € = 531 F 
le wc aXc (677 radsG 0) pe 
XL 2 2 
=uL=>L= == 2 =8.31 
q... E y E 7 NS 
A _ (0.7073 A) 160” _ 2.121 A 460% _>397 y /79:81" 
Ñ y” 0.885 S Z-19.81% 0.885 S Z-19.81" de 
E 10 _ 2.397 V 179.81" 
A A A 08 A TOS 
'R= REZO 1.20 Zo” 
E 0 _ 2.397 V 479.81” 
= A AAA 1,199 A L 100.19" 
t Xy 29" 20 Z90* 
E 10 2.397 V 479.81" 
e ia AA 01479 AL 169815 
te Xc L-90* Ss 0 Z-90” 


2.121 A 260” = 1.998A 79.81” + 1.199 A Z-10.19” + 0.479 A Z 169.81” 
= (0.353 + j1.966) + (1.18 — j0.212) + (—0.471 + j0.086) 
2.121 A Z60* Y 1.062 + j1.84 = 2.124 Z60* 


P = PR = (1.998 Ay 1.2 1 = 4.79 W 


_G_0.8338 
P— Yr 0.885 S 


= (0.941 lagging 


e = 1.975 sin(3774 + 79.81) 
ip = 2.825 sin(377£ + 79.81) 
iy = 1.695 sin(377£ — 10.19”) 
ip = 0.677 sin(3771 + 169.81") 


1 1 1 
Y7 = AA, AAA A 
5Q Z-90* 228 ZO" 10 Q 909 
= 0.258 90 + 0.045S 40 + 0.1S Z -90* 
= 0.045 S + j0.1 S = 0.110 S 65.77" 
c= 1 2___1 _ _-636.9uF 


oo (677 rads)G 1) 
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d.  E= (0.707(35.4 V) Z60* = 25.03 V Z60* 
I, = EY, = (25.03 V Z60*)X0.11 S 265.77) = 2.75 A 2125.77" 


E 10 25.03 V 60” 
I = A EE 5 A Z 1 Ñ 
C Xo ZL-90* S Z-90* a 


R ZO" “229 Zo” 

E Z0 _ 25.03 V 60” 
A A A OSA 30 
LY, Z90* 10 2 Z90* Ñ 
ff. 1I=L+L+L 

2,75 A 2125.77? =SA £150” = 1.14A 60% + 2.503 A Z -30* 

(4.33 + 2.5) + (0.57 + 50.9) + (2.17 — j1.25) 
—1.59 + j2.24 = 2.75 125.4" 


g. P=FR=(1.14A 22 1 = 28.59 W 


i. e = 35.4 sin(3141 + 60) 
¡ = 3.89 sin(3141 + 125.77") 
ic = 7.07 sin(3141 + 150") 
ir = 1.61 sin(3141 + 60%) 
i, = 3.54 sin(314t — 30%) 


R LO UX,- Z -90* RX 
34. a  Zp= li dd = E L-90* + tan LX /R 
R* + XG 
RXc o 2 
ES + xE 


E |Zy| 07 
OHz 40.0 Q 0.09 
1kHz 35.74 Q —26.67”" 
2kHz 28.22 0 —45,.14? 
3kHz 22.11 0 —56.44” 
4kHz 17.82 0 —63.55 
5SkHz 14.79 2 —68.30* 0. 2 4 6 8 10 12 14 16 18 20 AkHz) 
10 kHz 7.81 Q — 78.735" 
20 kHz 3.959 Q  -—389.86? 


10 12 14 16 
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36. 


176 


Vel = 
R? + Xc 
f 1Yel 
O kHz 2.0 V 
1 kHz 1.787 V 
2 kHz 1.411 V 
3 kHz 1.105 V 
4 kHz 0.891 V 
S kHz 0.740 V 
10 kHz 0.391 V 
20 kHz 0.198 V 
V 
ll = > 
LA 
O kHz 50.0 mA 
1 kHz 44.7 mA 
2 kHz 35.3 mA 
3 kHz 27.64 mA 
4 kHz 22.28 mA 
$ kHz 18.50 mA 
10 kHz 9.78 mA 
20 kHz 4.95 mA 


O Hz 
1 kHz 
2 kHz 
3 kHz 
4 kHz 
S kHz 


RXc 


| Y7| 
25.0 mS 
27.98 mS 
35.44 mS 
45.23 mS 
36.12 mS 
67.61 mS 


10 kHz 128.04 mS 
20 kHz 252.59 mS 


2 2 
VEZ de ct 


OT 
0.0% 
26.67" 
45.14” 
56.44? 
63.55 
68.30 
78.75% 
39.867 


Ve (volts) 


——_ae—— ————— ————— Q—— —— e —— ————————————W 
0.2.4 6 8 10 12 14 16 18 20 qkHz) 


0 2 4 8 8 310 12 3144 18 18 20  fkHz) 


AX AR 


Y. (m8) 


0.2.4. 6 8 10 12 14 16 18 20 kHz) 
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38. a. Y7=G L0” + B, Ll -—90” + Bo Z 90* 


Bo - B 
= (6? + (Bc- BL? Lin t 21 


f |Y| 


Yy = o Q 
1 kHz 1.857 mS 
5 kHz 1.018 mS 
10 kHz 1.004 ms 
15 kHz 1.036 mS 
20 kHz 1.086 mS 


10 15 20 fkHz) 


f [07 


Ó Hz =00.0* 
1 kHz 57.42" 
5 kHz — 10.872 
10 kHz +5.26" 
15 kHz +15.16* 
20 kHz +22.95* 
b Zr= 1 4 0 
1 yor" Or, 
ñ Zo A 


kHz 538.52 57.42" 
5kHz 982.32 10.87" 
10kHz 996.02  -5.26* : id Er a 
15kHz 965.252 -—15.16* Or 
20 kHz 921.66 -—22.95" 


20 Atiz) 


C VAN = 11200] 

f Vel 
O kHz 00V Y 
1 kHz 5.39 V | 
5 kHz 9.82 V 

10 kHz 9.96 V 

15 kHz 9.65 V i : 

20 kHz 9.22 V 1 5 8 10 15 20 Aktiz) 
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da Me 
L Xz 
f l, 
O kHz 10.0 mA 10 
1 kHz 8.57 mA 
S kHz 3.13 mA 
10 kHz 1.59 mA 
15 kHz 1.02 mA 
20 kHz 0.733 mA 0 
2 
R 2 
sw. a R= 5%. GT7EDQOKO? _ 1880k0 404 o 
X5+R2 (OKM? +(4,7k0) 422.09 
2 
RX 2 
X, = = = (4-7 K0)(20 kN) _ 4418 k2 _ 1 04710 
x? , p? 422.09 kQ 422.09 


Zy = 4.454 k2 — /1.047 k2 


2 
R 2 
bp. R= Frp_-_ (68014002 _ 47 481 9 
Xx; + R> (40 0)? + (68 0)? 
2 
RX 2 
x= PP - (56000 27179 
xXx? + R5 6224 1? 
Zy = 17.481 2 + /29.717 2 


Y a (R=200)](L =1 Hb l(c = 2 ¿F) 


A A MS 
<— 4C  24(10 EDO aP) 
X, = uL = 2x(10% HzJ(1 H) = 6.28 k0 
Y7 = E + A + E SO 
2200 0". 628x100 900% 79.62 Q Z-90* 

= 0.0045 — ¡0.1592 x 1073 + ¡0.0126 
= 4.5 x 107? — j0.1592 x 1073 + ¡12.6 x 1073 
= 4.5 mS + ¡12.44 mS = 13.23 mS 70.11? 


E = V/Y7=1A 2013.23 mS 270.11? = 75.6 V Z—70.11* 


la = 57 = 75.6 V L-70.11%/220 0 L0* = 0.3436 A L—70.11* 
, = HE 75.6 V L-70.11*/6.28k0 90” = 12.04 mA /-—160.11* 
Xx, 29 
bh F.=£L< 438 - 0,3401 leading 


c.  P=PR=(0.3436AY 220 2 = 25.973 W 
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f. 
g.- 
4 a 
b. 
a 
46. (ID: 


(Even) 


_ 1 - (0.1169 - jO0.3231) - (-11.322 x 107% - ;4.0962 x 107) 
NS 
__ 0.8944 + ¡0.319 


2 
I¿ = 0.4472 + jO.1595 = 0.4748 A 219.63" 


1 1 
Lr= Y = — == = 75.59 2 Z 70.11” = 25.72 — /71.08 
Il” Yr 13.23mS Z70.11* p 
R = 


25.72 2, X. = 71.08 0 


(a)  0giy. = 0.8 div., 07 = 4 div. 
g= 28 div. y 360- = 72> 
4 div. 
v, leads v, by 72* 


(b)  v,: peak-to-peak = (3 div.)(0.5 V/div.) = 2.5 V 
V,(rms) = 0.7071 nl = 0.884 V 
v,: peak-to-peak = (2.4 div.)(0.5 V/div.) = 1.2 V 


V,(rms) = 0.7071 | aj = 0.424 V 


(c)  T= (4 div.J(0.2 ms/div.) = 0.8 ms 


Il, -Iz-Iz _ 1A 0” - 0.3436 A ¿-70.11” - 12.04 mA Z-160.11* 
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(ID: 


(a) 


(b) 


(c) 


Ogiy. = 2.2 div., 67 = 6 div. 


2.2 div. x 360% = 1322 
6 div. 


v¡ leads v, by 132* 


v,: peak-to-peak = (2.8 div.)(2 V/div.) = 5.6 V 


V,(rms) = 0.7071 >. 0 = 1.98 V 
uv): peak-to-peak = (4 div.)(Q V/div.) = 8 V 


V,(rms) = 0.7071 | + = 2.828 V 


T = (6 div.)(10 ms/div.) = 60 us 
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